Synthesis of PEGylated polyglutamic acid peptide dendrimer and its application in dissolving thrombus.
Nattokinase (NK) has been used as a new generation thrombolytic drug, due to its high safety, low cost and low side effects. However, it is sensitive to external environment and may lose the enzyme activity easily. Peptide dendrimer possesses functional groups on its surface, adjustable sizes, biodegradability, biocompatibility, and low toxicity, which could be used as ideal carrier for drug protection and delivery. Demonstrated for the first time in this paper, a PEGylated dendrimer (Gn-PEG-Gn) composed of polyglutamic acid is designed and synthesized as delivery platform of NK for thrombus treatment. A panel of PEGylated dendrimers with three different generations of 2, 3, 4 was prepared to investigate the effect of dendrimer architecture on the properties and therapeutic efficacy of the resultant NK-loaded delivery systems in terms of the morphology, dimension and enzyme activity. The results demonstrated that the NK-loaded G3-PEG-G3 (G3-PEG-G3/NK ratio of 6/1), of all the formulations, displayed the optimal enzyme activity for dissolving thrombus in vitro, thus offering great potential for the treatment of thrombus.